Background: Ambient air pollution is a serious challenge to human health in most West African countries including Nigeria. Objective: The objective of the study was to determine the effects of dust inhalation on the vital capacity of commercial motorcyclists in Abakaliki metropolis. Methods: 200 subjects participated in this study, 100 commercial motorcyclists (test group) and 100 non-motorcyclists (control group). The mean ± S.D of their age, height and weight were calculated. Vital capacity was measured using a spirometer. A questionnaire and consent form was filled by every participant before the commencement of the study. A handheld laser dust measuring device called air sampler PCE-PCO 1 was used to analyze the quantity, quality and sizes of particulate matters present in the research area. Ezeja et al.; AJMAH, 18(1): 1-7, 2020; Article no.AJMAH.54801 2 Data were analyzed using descriptive and inferential statistics; Mean and standard deviations were calculated and the Z-test was used to test if the mean were significantly different. Level of significance was set at 95%. Results: The age of participants were within the range of 25 -30 years. Commercial motorcyclists were exposed to particulate matter 0.5, 1.0 and 2.5 µm. The vital capacity of commercial motorcyclists was significantly lower than that of non-motorcyclists (p =0.01). Furthermore, a significant decrease in the vital capacity of commercial motorcyclists was observed when correlated with the number of years spent in the job (p = 0.03). There was also a significant correlation between vital capacity and hours spent per week among commercial motorcyclists (r = 0.245). Conclusion: Commercial motorcyclists need to be encouraged to adopt respiratory health safety strategies like use of full-face helmets, practice of active cycle of breathing techniques and also, be educated on air pollution hazards by public health workers.
INTRODUCTION
According to Ekpenyong et al. [1] ambient air pollution is a serious challenge to human health in most West African countries, including Nigeria and decreases the life span of people who are continuously exposed to it [1] . In Nigeria, studies have shown an increase in the level of ambient air pollutant in many urban cities, including Abakaliki metropolis, the capital city of Ebonyi State. Some jobs expose workers to more ambient air pollution than others Kjell et al. [2] . Transportation by commercial motorcycle, known as Okada, is a form of urban city transportation that conveys passengers from one destination to another, even to the outskirts of the city, for commercial gain. Commercial motorcyclists are among workers that can be exposed to unusual large amounts of air borne particulate matters Herve et al. [3] . They spend a large portion of their working time at roadsides, which increases their exposure to airborne particulate matter Herve et al. [3] . Particulate matters are usually in the size range from about 1 to 100µm in diameter and they settle slowly under the influence of gravity. Particulate matters are classified by size of the particles into ultrafine PM<0.5 µm, coarse PM1.0 -2.5 µm, fine PM>2.5 µm and PM≤ 10 µm Brook et al. [4] . These airborne particles are composed of solid and liquid components that originate from road dusts, industrialization, vehicle exhaust, forest fire and wind blow soil. Particle size, surface area, and chemical composition determine the health risk posed by the particulate matters Brook et al. [4] . Particulate and gaseous pollutants coexist in the air and may induce adverse health effects, whereas compelling data implicate particulate matters as a major perpetrator of various types of pulmonary diseases, particulate matters rarely exists by itself within the ambient environment because gaseous and semi volatile compounds are constantly changing and interacting (Schwartz and Morris) [5] . Many of these vapor-phase compounds attach to the surface of particulate matters and/or by themselves form secondary aerosol particles Schwarz and Dockery [6] . These particulate matters, when inhaled into the lungs, causes a decline in normal lung volumes and capacities Peters et al. [7] . The potential mechanisms by which ambient air pollution may cause decline in lung function include alterations in autonomic function, local and systemic inflammation and increase reactive oxygen species Brook et al. [4] . Lung diseases that may be cause by ambient air pollution include bronchitis, pneumoconiosis etc. Ghio and Devlin [8] . These diseases decrease the normal lung volumes and capacities such as vital capacity. Vital capacity is the maximum amount of air expelled from the lungs after a maximum inspiration. It is a combination of inspiratory reserved volume, tidal volume, and expiratory reserved volume. Vital capacity can be measured using spirometer Theodoros [9] . In addition to other physiological measurements, the vital capacity can be used to make a diagnosis of underlying lung diseases. For instance, in restrictive lung disease, vital capacity is decreased while in obstructive lung disease, it is usually normal or slightly reduced. It can also be used to determine the involvement of respiratory muscles in neuromuscular diseases. The vital capacity of a normal adult ranges between 3 to 5 liters. Factors that can affect vital capacity include age, sex, height, weight and ethnicity Braun and Lundy [10] . Vital capacity increases with an increase in height, and decreases with an increase in body mass index (BMI).
Many studies have been carried out to determine the effects of air pollution on the respiratory system of motorcycle taxi drivers and commuters Lawin et al. [11] , Chan et al. [12] , Nazelle et al. [13] , Tsai et al. [14] , Ekpenyong et al. [1] . Martin et al. [15] carried out a study to evaluate the association between chronic exposure to outdoor air pollutants and adult lung function, and showed that exposure to particulate matter <10 μm in diameter, nitrogen dioxide and sulfur dioxide were associated with lower adult forced expiratory volume in one second (FEV 1 ). Forbes et al. [16] conducted a study to investigate the association of long-term exposure to ambient air pollution with lung function in 7613 adults. The result showed 10 μgm−3 increase in NO 2 exposure was associated with lower levels of FEV 1 . James et al. [17] revealed that exposure to air pollution adversely affects the growth of lung function during the period of rapid lung development.
The menace of air pollution with respect to lung volumes and capacities may have been well documented in Nigerian. However, no study has investigated the effects of air pollution on the vital capacity of commercial motorcyclists in Abakaliki metropolis where majority of the people are engaged in motorcycling to earn a living, especially in dust emitting areas. Hence the need for this study to bridge the gap in knowledge about the effect of air pollution on the vital capacity of commercial motorcyclists in Abakaliki metropolis.
METHODS
This was a cross sectional study. The study was conducted on commercial motorcyclists and nonmotorcyclists.
One hundred commercial motorcyclist (test group) and 100 non-motorcyclist (control group) were purposively sampled.
A pocket spirometer (version: micro medical gold standard spirometer, M503 with serial port: SN24424, CE0120) was used to measure vital capacity. Questionnaire was used to determine participant's age, sex, ethnicity, and years in the job. Participants with respiratory diseases and habitual smokers were excluded. Questionnaire was developed by the authors and it was interviewersadministered.
A handheld laser dust measuring device called air sampler PCE-PCO 1 was used to analyze the quantity, quality and sizes of particulate matters present in the research area.
Hand sanitizer was dispensed for the participants, their identifications confirmed via questionnaire, weight and height measured. Each participant was screened via the questionnaire in other to ensure that he meets the inclusion criteria to participate in the study.
Vital capacity was assessed as follows: Participants were told to sit on a chair for at least 3 minutes to relax and stabilize vital signs. The procedure for an expiratory maneuver was performed according to the American Thoracic Society (ATS 1994) and European Respiratory Society guideline.
Statistical Analysis
The age, height and weight of each subject were described by mean and standard deviation. The mean duration of the groups was analyzed using inferential statistics of Pearson moment rank correlation coefficient in relation to their mean vital capacity. The mean vital capacity of both groups was compared using a Z-test. Level of significance was set at 95%. Table 1 shows the total number of participants (200), gender, ethnicity, age groups, marital status, education, weight and height of the participants. It also shows the population of the participants (commercial motorcyclists and Noncommercial motorcyclists). Furthermore, Table 1 shows job experience in years of the commercial motorcyclists and work duration in hours per week by the commercial motorcyclists. Table 2 shows a significant difference between the vital capacity of commercial motorcyclists and non-commercial motorcyclists (P = 0.0134). It also shows significant difference in the height and weight of commercial motorcyclists when compared with non-motorcyclists (P = 0.0211 and 0.0321 respectively). Furthermore, Table 2 shows the mean and standard deviation of the number of hours spent per week and number of year commercial motorcyclists spent on the job. Table 3 shows a significant relationship between the vital capacity and number of years spent on the job among commercial motorcyclists. It also shows a significant correlation between vital capacity and hours spent working per week among commercial motorcyclists.
RESULTS

DISCUSSION
There was significant difference between the weight of commercial motorcyclists and nonmotorcyclists, an indication that body weight may influence the vital capacity. This finding is in line with the study done by Pavlica et al.
[18] who reported that a significant association exists between vital capacity and weight among adult population. Similar to the findings in this study James et al.
[17] reported a significant association of height and vital capacity across three major US race.
The significant decrease observed in the vital capacity of commercial motorcyclists when compared with the non-motorcyclists implies that commercial motorcyclists may be susceptible to impaired lung function because of their exposure to ambient air pollution. This finding agrees with the study done by Forbes et al. [16] who studied the association between chronic exposure to outdoor air pollutants and lung function among adult. They found that exposure to particulate matter was associated with poor lung function especially FEV 1 . Also, Martin et al. [15] investigated the association between long-term exposure to ambient air pollution and lung function in 7613 adults. They found a strong relationship between exposure to air pollution (NO 2 ) and impaired lung capacity.
The significant decrease observed in the vital capacity of commercial motorcyclists when correlated with the number of years spent in the job suggests that adverse respiratory health effects of air pollution exposure may be duration dependent. Significant correlation was observed between vital capacity and hours spent per week by the commercial motorcyclists. This agrees with the finding of Korn et al. [19] who found that the adverse health effect of inhaled dust is dependent on its size, duration, distribution and nature of the dust. This finding is also in accordance with the study done by James et al.
[17] who reported that exposure to air pollution adversely affects lung development and functions especially between ages 10 and 18 years.
CONCLUSION
Commercial motorcyclists have significantly lower mean vital capacity than non-commercial motorcyclists. Their reduced vital capacity may predispose them to lung function impairment. The significant correlation observed between vital capacity and number of years and hours spent per week among commercial motorcyclists is an indication that exposure to dusts with reference to duration may cause lung function inadequacies.
LIMITATIONS
Inability to measure lifestyles variables of the participants.
RECOMMENDATIONS
Full-face helmets should be used by commercial motorcyclists to prevent dust inhalation and concurrent lung impairments. Full face helmet can give 80 to 90 percent reduction of dust inhalation. Currently, commercial motorcyclists in Abakaliki metropolis wear nothing to protect their lungs.
Education of commercial motorcyclists by public health workers on the risks of air pollution through health out reaches.
Practice of active cycle of breathing techniques to prevent respiratory impairments.
Improved air quality as a health promotion strategy through Government policies.
LESSONS LEARNED
1. Paucity of knowledge on respiratory health among commercial motorcyclists. 2. Poor educational qualifications amongst commercial motorcyclists as determined through questionnaire.
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